The Central Science Laboratory (CSL) has been heavily involved over the last decade in carrying out surveillance exercises to estimate the exposure of the population to mycotoxins in the UK food supply. Data produced on behalf of the Ministry of Agriculture, Fisheries and Food for range of mycotoxins important to the UK food supply are given together with the actions taken to reduce exposure to minimal levels. Particular emphasis has been placed on UK studies on patulin in apple juice which is of particular concern to the UK and ochratoxin A in food which is of general concern in the European Union. Regular surveys for patulin in apple juice have been carried out in the UK since 1992. The results and regulatory strategies to reduce exposure are presented.
Introduction
The UK Ministry of Agriculture, Fisheries and Food (MAFF) has regularly monitored the UK food supply for mycotoxins over the past 20 years. As with all food contamination issues surveillance is usually the first step in obtaining objective information on the scale of a particular problem (Fig 1) . When enough information has been gathered it can then be assessed by experts such as the Food Advisory Committee (FAC) and the Committee on Toxicology of Chemicals in Food, Consumer Products and the Environment (COT) to provide advice on estimates of exposure, risk assessment, guideline or prescribed limits and possible control measures.
A number of surveys have been undertaken by MAFF since 1980 and the results have been successfully reviewed.
While the emphasis has been on assessing exposure to aflatoxin during that time other mycotoxins have been also been studied such patulin, ochratoxin A, trichothecenes, fumonisins, zearalenone, moniliformin and sterigmatocystin.
Apart from aflatoxin the main mycotoxins that are currently of particular interest in the UK are patulin and ochratoxin A (OA) and it is these that are discussed in this paper. MAFF In addition as from 1992 MAFF has commissioned regular surveys of apple juice and other fruit juices with CSL and other contractors in an attempt to monitor industry compliance with the FAC Guidelines.
The results of these surveys suggested that patulin Ochratoxin A (OA)
Ochratoxin A (Fig 3) is a secondary metabolite produced by Penicillium verrucosum and a number of species of Aspergillus of which A, alutaceus is best known. OA is nephrotoxic and possibly genotoxic.
It is particularly associated with post harvest contamination of foods and feeds. The European Union has initiated a series of initiatives to obtain estimates of exposure.
A Scientific Co-operation of the European Commission (SCOOP) project was commissioned to obtain data from Member States on intake levels and estimates of exposure.
In 1995 and 1998 The European Commission's Scientific Committee for Food was asked to produce an opinion on OA. The 1998 opinion suggested that OA exposure should be below 5 ng/kg b.w./day.
IARC had earlier classed OA as 2B, a possible human carcinogen.
OA derived from Penicillium verrucosum is commonly associated with stored cereals and is of particular concern to Northem European countries, whereas A, alutaceus is more commonly associated with products from warmer climates such as green coffee and spices. Table 2 demonstrates the variety of foods and feedstuffs subject to OA contamination as well as the wide range of concentrations of OA found. Results of surveillance carried out CSL for MAFF revealed dried fruit as a potential source of OA contamination (Table 3) and possibly an important source of dietary intake In an effort to obtain more reliable estimates of intake and exposure we have undertaken a duplicate diet study for OA, commissioned by MAFF, involving 50 human volunteers. Five samples of duplicate diet, plasma and urine were taken from each volunteer during a four week period and initially analyzed as bulked samples.
Each volunteer kept a diary of his/her eating schedule and content.
The main goals of the study were : to assess dietary exposure from foods ; measure apparent exposure to OA from blood analysis ; compare exposure with TDI ; establish validity of urinary biomarkers ; confirm relationship between plasma levels and food intake, and identify food sources responsible for high OA levels in blood. Sensitive methods have been developed incorporating immunoaffinity cleanup and post column derivatisation to permit the low level determination of OA required for the project : diet (Limit of Detection =1 ng/kg), plasma (0.01 ng/ml) and urine (0.01 ng/ ml). Although the work is still on going preliminary results reveal OA was detected in all plasma samples (range 0.15-2.17 ng/ml) and diet samples (10-115 ng/kg) and the majority of urine samples (0.01-0.054 ng/ml).
Plasma OA levels were similar to levels reported elsewhere in Europe.
Other observations from the first phase of the project were that males consumed more OA than females, vegetarians consumed more OA than meat eaters but did not have higher OA levels in their plasma, older subjects had relatively higher levels of OA in their plasma but lower levels in their urine. Work is in progress to analyze the individual weekly samples in an attempt to improve on the correlation's that have emerged and to identify OA sources in the diet. 
